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(57) Abstract . , _ TX . , n . n 

A projection exposure method capable of keeping a liquid (7) filled between a projection optical system (PL) and a wafer (W) even 
while the wafer (W) is being moved when a liquid immersion method is used to conduct an exposure, wherein a discharge nozzle (21a) and 
inflow nozzles (23a, 23b) are disposed so as to hold a lens (4) at the tip end of the projection optical system (PL) in an X direction. When the 
wafer (W) is moved in a -X direction by an XY stage (10), a liquid (7) controlled to a preset temperature is supplied from a liquid supply 
device (5) via a supply pipe (21) and the discharge nozzle (21a) so as to fill the portion between the lens (4) and the surface of the wafer (W) 
and the liquid (7) is recovered from the surface of the wafer (W) by a liquid supply device (6) via a recovery pipe (23) and the inflow nozzles 
(23a, 23b), the supply amount and recovery amount of the liquid (7) being regulated according to a moving speed of the wafer (W). 
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x^ft, xttY^r^ettfrTotti&R^igjRftff^/X;^ 

0 4 PL<0U>X4<h£ X A W tOim^O*# 7 

25 (-x^ipj) Ki^ibLTfco, 1 a«fc9#M6$nfci£ 

#7tt, £EP2 5B0#fa (-X^IrI) MtU SftA/ X;i/2 3 a, 2 



WO 99/49504 PCT/JP99/01 262 

16 

3 bdcfcOHJiK^nS, ^>X4££XAW£<Z)[S!K#&1"S$#70 
i (m 3 /s) <h0i|XMVo (m 3 /s) ££^L<U XYX 

5 vi, %.tf\3iwmv ozmmtZa nmw% 1 4mm7<Dm% 

V i = V o =D • v • d ( 3 ) 

Z\Z\H\ m 1 \z^1r£?\zD\Zls>X4(D9c>i®ffi(D\M.m (m) > vtt 
XYXf-ylOO^iM (m/s) , d PLOflU&E 
10 HI C7-*>^ • 7^^>X) (m) T&So XY^f-yl 0 £X 

feO, D&tf dte^&A#£tlT^£fcgK (3) jUcg^T$#7 
©§||&1V i , Rt^lHliR*Vo*»lfiEr*^tT, W4<Dl>>X4£V 

15 ft*, a^**PLOffttE«dtt, fiM^PLt^XAWt 

5, f^l&IBIidtt, -#J£LT2mmfM^k:I£££n&o 

20 «k5Kff«iE*dtt«Vifc», tt#7 0«^k:»f S23i****5e 
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3ft\zm-&^*ttisX^-rm 5 \z^x, LA^m® 3 

-XlSfo (Xte + X^ft) lca*VTlM&f«©K:H»U"C, XY^f 
-in 0*ftUT*XAWtf+X#ffl (Xtt-X^lfl) £8*0 «V 

10 ftg(C}»U TOf7^ • 7>F • X^t >KT^ya 7 hii 

n*n*#fti&s« 5 &tf*#0jRS« 6 i:«to Tff tons. 

15 H6». a«^*PLA©l/>X3 2©5fe»a53 2 Ai:*flc7*X 

*U :oH6t^T, 1/>X3 2®5I5*»3 2A<0»ttttY*|RlK: 
»*V>ieJBfcfcoT*!K »|*ft**PLA0l/>X3 2®ft»«3 2 
A*X^lRlK:UlEtrJ:'5»C + X^lRlfilJC3fl©»aiyX;P2 1 a~2 1 c 
20 ^EtSn, -XjjftMlz2®<DmXSX)V2 3 a, 2 3b*<EISn 

-etT, itB/X^2 1 a- 2 1 cttiJM&tf 2 1 fc^LT*#(M&» 
^5(C^^$n, IX;XJl/2 3a, 2 3 bttl§IJRflF2 3 ft^UT*# 
|HlJRg|t6 Hftj*$nTViS. ffith;X)l2 1 a~2 1 c <tSltX 

25 ;^2 3a, 2 3bfc&e£l 8 0" 0ftUfcE«lC, »fflyX^2 
2 a~2 2 c i^A/X;i/2 4 a, 2 4 b <h£gBIILTV>3. $fflyX 
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)V2 1 a~2 1 c tffi\/X)V2 4 a, 2 4 b £ & Y^l^fC^H^SB^J 
£tU iffi;XJl/2 2a-2 2ciiA/XJl'2 3a 1 2 3b<h«Y^ 

mz^mzmm-zn, m&yX)V2 2 a~2 2 c «^*&^f 2 2 s^ut 

^^t5C^l$tl, ?jftAyX;i/2 4 a, 2 4 b«[UiR^2 4$r 

^LT, ^CD^PPT^-r^^[^ (-X#ft) K^XAWSr&ilS 
tfTj£S»tt£fT3*£K:^ 2 1, #tB7 X;U 2 1 a ~ 2 1 c . 

0^2 3, &£«A/;01/2 3 a, 2 3 b^ffflLTl«g!5 

10 t^XAWiiCO^^^fc-r^^^-X^^^^^y^^To 2* 
mU<DKWV*?1jfa (+X#fi) ^XAW£^ij£itT££flft£ 
fT?«£Kte> tt«&^2 2, p{±jyX;l/2 2 a~2 2 c, 011X^2 4, 
S«Ayx>2 4 a, 2 4 b^^fflbT^#:7(D^S:t;tEli|X^fTV^ 
1/>X3 2 i^XAWiCri^im^C + X^MT^sitt. 

2 <Z)ft$M 3 2 A t VXAWtomzmfc 7 0 ffiftlTZ , 

7 (DMIV i (m 3 / s ) , HiMV o (m 3 / s ) 
20 te, J^Ttf^CJ; D^/TTSo 

Vi=Vo = Dsv v • d (4) 

Z\Z\H\ Dsy«U>X3 2(7)^^3 2 A(DX^[^(7)S$ (m) 
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<d 1j [pj to t> h m # 7 o & m *R & ff o z. t ifi T * § ck 5 K 1" £ fc#>, 
^ffiy X;]/£^A/X;i/££±T£M^TKEbT&cfc^ 0 

milt, SJ^3t^3KPLA©l/>X3 2 05feJ»SS3 2 AtY^I^ffl© 
XJl/&MtAyX;i/£©ftg|II#£^U :(DH7l:fi^T, £ 

Y#flK:K2*J$nfc#tii/X^2 7 a, MA/X^2 
10 9 a, 2 9 bft«fflbT*#7©ft|&R^@«*ffV5, *&, tfXA* 

;V2 8 a> &rX8SAyX;P3 0 a, 3 0 b$tfflbTi#:7 0MM 
liliR^ff^o W7(DMlVi (m 3 /s) , R^0iRMVo 

(m 3 /s) tt, &T©3*fcJ:0ftjrr*. 
15 V i =V o =Dsx • v • d (5) 

ZZX\ Dsxtt^>X3 2 05fcS88B3 2 A©Y#fiJ0;g£ (m) 
5, ^1 0^ifi0»J£E«lK:, Y^lfiKXTyr/M&SitSIRfcfetfXA 

3 2 t^XAWt©W&tt#7JCiO*lfcUa^*J:t*«T#a. 
20 &±©«fc5££XAW.£&ii3l*:SI8UcWu -€-©&i&;£[p]K:j&i;fc# 
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a^rtRi;***^©**^***^*^^^^^* 5 ^' 111313 10 

OA (Er) (Xttx;HfC7At-fy7-;Hf^A (Yb) ©ffi£) ifl H 



WO 99/49504 



PCT/JP99/01262 



22 

E»JB$r*£bTtt, 09^.tf*BD«ftt»5 7 8 8 2 2 9'#fcH*3nT 
0T5B£Wt* £Sift&ifC», ^iAUM^, IP^ft^MT S3t 

*) £I£»bT, H^IK^MS (*»WS» *t«utl: 

STXt^ (^y>m ^>7^>^Ii^ /V;^I8* 
HM, Rtfg$£"&tJ, 1 9 9 8^3 £ 2 6 BttSffiO B#ffl#ffFfcb0 
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H10-7926 3^T0lii^H *r>< D ^©££3118 UT 



25 
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20 3. »*©«ffl2|B*Oia:^»3tSfllT»^T, 

4. »$©iSffl2, Xtt3E*©ttMft«1IT*oT, 
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©E* fc*h&"r*iB« , Cl*K x«SW;:E1El/;fc2S*©#*&Jfl©EW, 

7 . If $©f5ffl 2 ~ 6 ©H4n^-S0S*iOS*fll3tS*T*^T, 

8. d^fcf-AST^^fcJSW-rSfll^i:, fffBv;*£©A*->© 

©€^^^bTtfIfBS^©S®^emrfB^#^[ll^t'§WllI'RS^i 
20 &o 

9 . $m<Dmm i vifcT^x©«jft^«feT* 

^*^bTS«±»Cte^f SSTtie*^*, t&SlftlSfcfc^T, Iff 
IBS^^m^l^lcBoT^iJ^ii^^^, KIBS{^^^©ifffiS« 

fi©i^i&*i^fc»oTm5e©«fr*«E'tJii:S:«pat-r«7 f A>r^©» 
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1 1. m^ommi omm^Bmyt^mrh^x, 

12. »5t<<7)igffl 1 OfS^cD^^^^^^T^oT, 
15 13. »#<7)«&ffl 1 2E*0iftl**ft#i*T&oT, 

14. m&ommi 2x«i 3m®<D®&myt%&r&<oT, 

1 5. ll^OlgH 10-1 4©Hn^-^E^c©SJ^g^STS^T, 
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1 6 . m#<Dffi® io~i5 0Mna>-Ef3«<D#!**3fc£ft£ffl ^t, 

18. ai^^lSH 1 7W,m<D&&myt%iW-Cfo'DT, 

%3c?z>m2$L%t\zfttftitz. uraBffittftft&fttt. waste i 

19. »*(D«6B1 8ia*©a*«^8« , T?*'oT, 

2 0. »$<Df&ffll 7-1 9©Hn^-flll2«©fi:^«3tfittT»oT, 

2 1. g|$<Z)l61B 1 7-2 0©Mtl^-SIB«©ia:**3tS1i"e*oT, 
2 2. »*©ffiS2 ll3«fe©S^83tgfilT&oT, 
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